Halothane modifies oxygen free radical activity on the voltage-sensitive calcium channels in canine myocardial membranes.
The functional derangements in the myocyte cell membrane, the sarcolemma, during short myocardial ischaemia and reperfusion are attributed to excessive influx of Ca2+ ions via the voltage-sensitive calcium channels (VSCC) and to the free radical-related injury. However, it is unclear whether the primary changes in the VSCC should be attributed to the ischaemic effect or to free radical action on channel constituents. Under these circumstances of ischaemia and reperfusion, volatile anaesthetics have exhibited protective properties on the myocardium. The present study is aimed at characterizing the effect of artificially-generated oxygen free radicals on the VSCC in canine sarcolemma, independently of the effect of ischaemia, and the effect of halothane on the membranes during the surge of the free radicals. Selective production of free radicals (O2-, CO2-) was made by gamma irradiation of isolated sarcolemma membranes with 137 Cesium (Cs), in the presence of 20 mM sodium formate. Control studies were performed without formate in the aqueous solution. In an additional group, liquid halothane (3 microl. 1.9 vol%) was added to the sarcolemma / formate preparation immediately prior to irradiation. The effects of free radicals on the VSCC was evaluated by redioligand binding studies of the calcium channel blocker [3H] isradipine to the sarcolemma. In six control studies, the rediolytic aqueous species produced by 137 Cs irradiation resulted in unchanged [3 H] isradipine binding. In the presence of formate [n=9], the free radicals have caused a 23% to 25% decrease, both, in density and dissociation constant (P=0.05) of [3 H]isradipine to the VSCC binding sites. When superoxide radicals were generated in the presence of 1.9% halothane and formate (n=6), a significant increase in maximal binding capacity (by 55% +/- 2; P<0.01) and in the dissociation constant (by 209% +/- 35, P<0.01) occurred. Oxidative free radicals which are generated by gamma irradiation exerted minimal changes on the normal function of the VSCC as reflected by the non-significant changes in [3 H] isradipine specific binding. Introduction of halothane into free radical generating system causes acute perturbations to the VSCC kinetics, and does not provide protection to the cardiac membranes.